Se&rching PAJ 



Page 1 of 1 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 1 0-330855 

(43)Date of publication of application : 15.12.1998 



(51)Int.CI. C22B 7/00 

B09B 5/00 



(21) Application number : 09-159194 (71)Applicant : NISSO KINZOKU KAGAKU KK 

(22) Date of filing : 02.06.1 997 (72)Inventor : NISHIZEKI YOSHIO 

MORISHITA JUNICHI 
SUZUKI KIYOSHI 



(54) METHOD FOR RECOVERING VALUABLE MATERIAL FROM LITHIUM-ION SECONDARY 
BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To easily recover the valuable material from an exterior material high yield 
by charging the defective product and the used product at of a lithium ion secondary battery into a 
rotary kiln held at a specific temp, and rupturing and separating the contents. 
SOLUTION: The defective product developed in a manufacturing process of the lithium secondary 
battery and the used battery are charged into the rotary kiln heated at >800°C, and the contents in the 
battery are ruptured at the high temp., and the valuable materials containing Co in the battery are 
spouted from the iron-made exterior material and burnt. The burnt powder of this valuable materials is 
recovered by a method of gravity precipitation, cyclone, bag filter, etc., and also, the contents of 
metahmade exterior material, copper film, etc., are separately recovered. Since only the contents of 
the valuable material are ruptured without rupturing the exterior material while maintaining the original 
shape, and separated from the exterior material, the valuable material of Co, etc., and be recovered at 
high yield. 
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* NOTICES * 

JPO and NCIPl are not responsible for €my 
damages caused by the use o£ this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The recovery approach of the valuables from the rechargeable lithium-ion battery characterized by 
throwing a rechargeable lithium-ion battery into the furnace heated at 800 degrees C or more, bursting a 
cell, and separating valuables powder from a sheathing material [claim 2] The approach according to claim 
1 a furnace is rotary kiln 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach of collecting valuables, for example, cobalt, 

from a rechargeable lithium-ion battery. 

[0002] 

[Description of the Prior Art] A rechargeable lithium-ion battery is small and lightweight, are high electric 
capacity and a high voltage, and is extensively used focusing on portable electronic equipment, such as a 
notebook personal computer, a cellular phone, and a digital camera. By this cell, the ingredient of the carbon 
system the multiple oxide of the cobalt whose positive electrode is a valuable metal as an active material, 
and a lithium is applied to aluminium foil, and a negative electrode's is [ system ] an active material at 
copper foil is applied. Moreover, iron is used for the can-like Lord as a cell sheathing material. Thus, 
valuables, such as cobalt, are contained in the rechargeable lithium-ion battery. 

[0003] On the other hand, a defective generates this cell in a manufacture process. Moreover, this cell is 
used extensively as mentioned above, and will be discarded in connection with the life of a use device and a 
cell. It is very more important than the viewpoint of a deployment of a resource to collect valuables, such as 
cobalt, efficiently and cheaply from a used cell in the defective list in these production processes. 
Conventionally, the approach of sifting out is proposed as a core after combustion and crushing as an 
approach of collecting the valuables from a used rechargeable lithium-ion battery (JP,6-346101,A). 
However, since the electrode material is [ the sheathing material ] comparatively thick a precise roll, a 
bumed rechargeable lithium-ion battery is difficulty debris. Therefore, even if crushing is possible, crushing 
effectiveness is very bad, and debris cannot sift out easily the valuables which will be in the condition that it 
was involved in by the sheathing material, and contain cobalt with sufficient recovery. 
[0004] 

[Problem(s) to be Solved by the Invention] It is offering the approach of collecting valuables, such as cobalt, 

from a rechargeable lithium-ion battery efficiently. 

[0005] 

[Means for Solving the Problem] That is, this invention is the recovery approach **** of the valuables from 
the rechargeable lithium-ion battery characterized by throwing a rechargeable lithium-ion battery into the 
fiimace heated at 800 degrees C or more, bursting a cell, and separating valuables powder from a sheathing 
material. Furthermore, in order to carry out this invention industrially, rotary kiln can use it the optimal. 
[0006] 

[Embodiment of the Invention] The rechargeable lithium-ion battery consists of a sheathing material of a 
cell, and contents [a positive electrode, a negative electrode, and an electrolyte (electrolytic solution)] of a 
cell, and contains an organic substance as a component of the electrolytic solution. That is, an organic 
substance is polyvinylidene fluoride which is the binder of an active material at electrolytes, such as a 6 
phosphorus-fluoride acid lithium which is dissolving in organic solvents, such as propylene carbonate which 
is the electrolytic solution, and the electrolytic solution, the porosity polypropylene used for inter-electrode 
as an insulator thin film, and a list. Especially, with the flash point around 100 degrees C, an organic solvent 
is a flammability and is contained about 10 to 20% of the weight in the cell. 

[0007] In this invention, a rechargeable lithium-ion battery is directly switched on in a hot furnace 800 
degrees C or more. Since the temperature rise of the cell is rapidly carried out in that case, the combustible 
in the contents of a cell bums explosively, and a cell can explode and can separate the valuables in the 
contents of a sheathing material and a cell efficiently. Usually, the sheathing material of a cell is cylindrical 
[ which has telescopic / metal /, for example, a bottom, ], and has structure which put the roll-like cell 
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structure into the interior and put the top cover, and a top cover is ****** with a caulking to a cylinder. It is 
that the organic substance whose bursts are the contents of a cell rapidly when a cell is placed into a hot 
furnace expands, a top cover falls out, the cell structures, such as copper foil, escape from a sheathing 
object, come out, and bum further, and valuables powder is generated. Although the pinhole of gas drainage 
is prepared in the sheathing material, when usually being based on rapid heating, this pinhole is insufficient 
for a cell and a burst takes place to it, 

[0008] In order to burst a cell, the temperature of the combustion furnace which switches on a cell is 800 
degrees C or more, and is 1 000 degrees C or more more preferably 900 degrees C or more. It becomes 
impossible to burst 90% or more of cell, and it becomes impossible to do the purpose of this invention so at 
less than 800 degrees C. If a cell explodes, the contents included by the sheathing material will blow, and 
will come out and bum, and valuables powder will be made. Processing of the valuables powder which 
came out of the sheathing material can adopt various well-known approaches. For example, the powder 
component which is fines originally in order that an organic component may disappear by combustion can 
be put on combustion gas, and can be easily taken out outside a combustion furnace. The valuables powder 
in combustion gas is recoverable by well-known approaches, such as gravitational settling, a cyclone, and a 
bag filter. Moreover, a scrubbing tower can be used and it can collect also with wet. Moreover, the valuables 
powder which does not become fines crushes still more nearly additionally the sheathing material which 
could also dissociate by sieving etc. if needed and exploded on the screen lot, and it may be sifted out afler 
that and it may separate it. 

[0009] The combustion fumace used for operation of this invention is employable with the combustion 
furnace of any formats, if sufficient air required for combustion and recovery of valuables powder can be 
supplied and discharged. However, the rotary kiln with easy inflow of air and discharge which can be 
processed continuation extensive is desirable. Although the powder of valuables rides on combustion gas 
and comes outside a firing fumace in order that the contents of the cell by which the cell sheathing material 
and contents which exploded by rotation of a rotary kiln rotate the inside of a rotary kiln, and contain 
valuables powder may come out of a cell completely, when based on a rotary kiln, separation recovery of 
the metals, such as copper foil which is an electrode material, and iron which is a cell sheathing material, is 
discharged and carried out more nearly separately than a firing fumace. 

[0010] Although valuables are matter for which recovery included in the contents, for example, a negative 
electrode, held by the cell sheathing material, a positive electrode, and the electrolytic solution is targeted 
and it changes variously with classes of cell, there are manganese, a lithium, vanadium, nickel, cobalt, etc. 
The crushing process was [ after burning a cell ] indispensable in order to collect valuables from a 
rechargeable lithium-ion battery. However, since a calcinated rechargeable lithium-ion battery was difficulty 
debris, effectiveness worsened very much, but passing through a crushing process can collect valuables 
efficiently, without passing through a crushing process, if the approach by this invention is adopted. 
[0011] 

[Example] Next, although an example is given and this invention is explained concretely, this does not limit 
this invention at all. 

[0012] When the small fumace with example 1 volume of about 4.51. (15cmxlOcmx30cm) was held at 850 
degrees C and 3 (total weight of 1 1 8.2g) injections of the cylindrical rechargeable lithium-ion battery (the 
diameter of 1 8mm, die length of 65mm, weight of 39.4g) were carried out, it exploded and burned with the 
explosion after several seconds. The top cover of all cells separated and it was divided into a sheathing 
material and cell contents (copper foil and valuables powder). The sheathing material was maintaining the 
configuration before baking by a cylinder and a top cover without a top cover, and total weight was 25. 5g. 
Cell contents became 1 l.lg of roll-like copper foil, and 55, 5g of black valuables powder, and valuables 
powder contained cobalt 37.5% by 60 or less meshes. 

[0013] Although the same small fumace as example of comparison 1 example 1 was held at 700 degrees C, 
and three rechargeable lithium-ion batteries (the diameter of 1 8mm, die length of 65mm) were switched on 
and burned, one carried out burst combustion, and other two had burned, with the gestalt maintained. 
[0014] Beforehand, the kerosene burner was burned, the temperature up of the rotary kiln with an example 2 
die length [ of 8000cm ] and a diameter of 500cm was carried out to 900 degrees C, and the sequential 
injection of the used rechargeable lithium-ion battery was carried out. Since a cell was rapidly exposed to an 
elevated temperature, combustibles, such as an organic solvent in a cell, burned rapidly, it exploded, and the 
valuables powder containing cobalt blew off in combustion gas. In order to carry out self-sustained 
combustion of the cell, finally the temperature of kiln maintained temperature at about 1050 degrees C only 
by combustion of a cell completely, having gone up and extracting a kerosene burner, and continued the 
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injection of a celL In this rotary kiln, 1050 degrees C was maintained by carrying out the 150 kg/hr injection 
of the cell, and the combustion accompanied by the burst of a cell was continued. 

[001 5] 97.5% of the cell (weight) exploded. The valuables powder in which the exhaust gas discharged from 
the kiln containing valuables powder contains cobalt with each powder uptake equipment via a gravity 
settling tank, a cyclone, and a bag filter was collected. It bumed in 850kg of cells, and 468kg of 178kg of 
sheathing materials and cell contents (copper foil and valuables powder) which bumed were obtained. The 
sheathing material was maintaining the configuration before baking mostly, although there were also a 
cylinder without a top cover and a thing which transformed some by the top cover. Cell contents are 78kg of 
copper foil, and 390kg of valuables powder, and valuables powder contained cobalt 38.3% by 60 or less 
meshes. 
[0016] 

[Effect of the Invention] As for the rechargeable lithium-ion battery, valuables, such as copper including 
cobalt and iron, are contained. Without crushing a cell substantially according to this invention, the 
valuables in the contents of a cell can be separated from a sheathing material, and expensive valuables, such 
as cobalt, can be efficiently collected by low cost. 

[Translation done.] 
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